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(57) Abstract: It is intended to provide a cell population distinguishable from each other based on a difference in luminous signals 
emitted from luminous bodies wherein the difference in the luminous signals is caused by either or both of (a) 2 or more different 
luminous characteristics, and (b) 2 or more 
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different luminous sites. The cell population provided with identification codes can be conveniently prepared without resort to any 
special apparatus and applied to both of a solid phase and a liquid phase in mass screening. Moreover, this cell population is appli- 
cable to a screening concerning various properties of cells such as the expression of a target protein. 
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15 '^M^m 

mv^^mmsh^m^-t^Taibiz^-i. ^n^oym^m. (^s^jmsm) L^^-r^m 

(E. M. Phizicky and S. Fields, Microbiol. Rev. 59:94-123. 1995; A. R. 
Mendelsohn and R. Brent. Science 284: 1948-1950. 1999) » m.^-WLmi3:-^ 

(1) ^mow.mmBm.^mm't^'S^-^-ifi^^'' 

(2) mmmB9.<DM-mnm\z.. mf^h^ti'^^t^o 

30 (4) ^)—:=.yit-^^<o\z^m.O':fu — ':fti^>Bmx^^o 
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^mmt^m^itVtcMBM^y^'&M^^^'^^'^^^ (MacBeath 4 Schreiber. 
Science 289:1760-1763. 2000) . 

ffi $ it ^ 'fe M ^ $ tlT S (J. Ziauddin & D. M. Sabatini. Nature 
411:107-110. 2001) . c:®:^^^. seM^^HSffiMUrc 0 . S^i'vS^iB 

T 1 h-cftjs^-rsfc*. i^<Dm.i^\zm'&mm-r^z.ii<D-c^^^mw 

S 6«J ^ a K 05 ^ ^ 86 it m flS 0) M O V i T (D X 1 J - - > if Id 
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mit^<Dmm(omm\t. mt^(DmmMm^^imiyX. mji^(om^f3:^nt:7.^ 



5 mmom^ 

10 (b) ^ytm^fjm^^ 2&.±x&^^t 

szit. ;&:h\f>vA-m^rci\t±x(Dmmi!)m^mB^tmmi:^i^±}v^':f^ h 
15 ii<Dm^m&nt:m^'t^^t^0^v\f>mmt\^x\,^^c 

mmiivxi^^o 



20 



IT? s s ii ^1 s n-?n^^f ^ b vi liii t b T § • 



30 
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S i: » * U V i ^ t U T S . 

'^^fi^jfiE^B Sambrook and Maniatis. in Molecular Cloning-A Laboratory 
Manual. Cold Spring Harbor Laboratory Press. New York. 1989: Aosubel. F. 
M. et al. . Current Protocols in Molecular Biology, John Wiley & Sons. 
New York. N. Y. 1995 ^fclBiS^nTViS. 



ffi X U > i^XS W fc^^ b ^'S: 0 T -5 o 

mm^m^iyrcmx$>^o gpcl-xfp (a) , mhibdh-xfp (b) , acoabpl-xfp (c) . 

ARH-XFP (d) ^^n^n^to ilJl-e, XFP«. EGFP. EYFP. DsRED2 ovi-rnji)^ 
^^r. *fc. TMD^MS:® H^-f mils «^ h=3>HU T^«E{b'> 
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m 3 ;i(Dmm(Dmm=i-\^n^mmmm^mmvrc^m}^mmmw^Mm.-v 

2b ^, GPCL-EGFP/ARH-DsRed2 (a). GPCL-DsRed2/ARH-EYFP (b) , GPCL-EYFP/ARH- 
DsRed2 (c) , GPCL-DsRed2/MHIBDH-EGFP (d) . GPCL-EYFP/ MHIBDH-DsRed2 (e) , 
ACoABPL-EGFP/ARH-DsRed2 (f) . ACoABPL-EYFP/ARH-DsRed2 (g) . ACoABPL- 
5 DsRed2/ARH-EGFP (h) , GPCL-DsRed2/ACoABPL-EGFP (i) . MHIBDH- 
DsRed2/ACoABPL-EGFP (j) . GPCL-EGFP/ARH-DsRed2 (k) . GPCL-DsRed2/ARH-EYFP 

(1) . GPCL-EYFP/ARH-DsRed2 (m) . GPCL-EGFP/MHIBDH-DsRed2 (n) , MHIBDH- 
EGFP/ARH-DsRed2 (o) *-€-n-?n® fflL^^^-g-fc-tirT^S^ ii:fciaHI!a&^T. WOS^i: 

UT. (a);?)^^ (j) S-etS. m-immm^. (k)5?)^e (l) COSTMia^^n 

10 ^n^vifco 

0 4 5 mm<Dm^WBM (GPCL-EGFP. MHIBDH-EGFP. MHIBDH-DsRed2, ACoABPL- 
DsRed2, ARH-EYFP) Sf^^-rsSBJiad^efeSMfi^^^y 

15 

20 S6«. mmmizm\^^nim^M&n(Dmm't^^Lrcimx':&^o npwbp (p2) -egfp (a) > 

GPCL-Npw38 (b) . GPCL-Npw38-DsRed2 (c) Sr^tl^n^T. 

25 

^m.mxyf^^m^mwm^n^x^'ox. gpcl-npwss mmmm^^tsmm^v':f 

GPCL-Npw38-DsRed2 S^^^-BrfeMlia^'^ty^^^^ •f^m^^tzm^<Dm^1k% 
30 (c) (d) . M#*^53'^#^^^S*a'&t)-a:fe'feO (e) Sr^f. 
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(b) myt^iiLUfimfSi^ 2&.±X$>^^t: 
CD 1/ i -rn 56^ « M :^ ^ t ^ t- ^ o 

10 

^m. m^mm^. m^^m^ ua^mi^^^^tfi^x^^o myt 

□ (TRiTC) mytmBMtvxum^^'^^m^ 

<DB^m^mBmm)'p. ^<D^m^x^^ egfp, eyfp m^n%) . ecfp cw^m - 

20 %) > DsRedl (gS^fe^^^) , DsRed2> ^75 W hrGFP 



30 ®^giMmigi;:<k-pTfl^S5^*^«l#^"5I«g3^^«ESP&T?*n«v^*^7a:Sfe© 
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N 

2,C,xm' 
i=l 

ifli^ ^ ^ ^ — > # n ^ o 

1 UiiLOm-^ : 4CxX3=12ai® 

2a5^a:®^i'& : 402x3^=54 ais 

15 3 gUlfcCD:^'^ : 403X33 = 108 

4g|5fe®:^'& : 4C4X3* = 81 

t^-e 624 a!^t/^So 
20 1 : 4Cx X4=16 a« 

2ia5&0^'& : 402X42=96®^ 

zm&om'^ : 403x4^=256 a® 

4gPte©«'& : 404X4^ = 256 am 
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mn. -^^ss^^. mmit^m. mmmntsiE) ^^n-brfe^v^. 

5 

^MSRtbTtt, sife^^Mas. m^m^m^m. n^^ytm&m. 
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5 y iJiB^J d> e» 3^ s H T? o T .fc , 

pKAK pCDM8. PSVK3. pMSG, pSVL. pBK-CMV, pBK-RSV. EBV ^i'^ — . pRS, 
PYES2 Jlti&©^i7iS^-lc:. m^aeK<£:3- H-TS cDNA 

15 U3j^y-AS. DEAE t'^^^X b9>^39:£^^®;^fe<&fflViSCli:dt-C#S. ^ 
)V7.. Ty" y 75^y Et^C^-r ;i/X^2rffl ViSjtfe^?^^^ (ex vivo 

20 

cLONTECHniQues April. 2000) . mu^mytrntEz-^^—y^m^ (Dmmizn^v. 

25 

' it. u-;n¥iiaHia COST, g^Y^r-— XAAX:5^~ipmiaiflacH0x ^at hjBj®^* 
30 'fbiaeii&75:i:©iiia»i«j&^?iiaiifia. 4}-^^®, :ij^nmm. r-y^ytiv 
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V^ti^fc. M^ti. fi*t-^@> SI'S. mi^*^S^Sfe«6> ^®>!rl-3te^M*:fc 
-fb '> :^ JWfrf ^ mTteM e ® O f§3l ^ ^7 37 - ® ^ A «k o T S 3Si ^ ^ :^ 
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.* 

1,000 mmomfS^^ tx \ asviUnl y-OD^^{cSS^$-e:S tl:: 
25 J;oT«i^g7.'>-~;KZ)7«/-fe-r7&«RltgTafe?>. d ti 6 <D X d7 U -r: > if .k o 

30 :gl«)MeM*^^$-lirfciaafla®4'*^S:/n-yi:l^-&-r«'fe<0*Xi5' u 
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10 •&^iiuTt>a;v^. Mmmm<Dm^mmm^mm-r^iz\^^ ^n^n<Dmm^m 
^n^n}zm^(Dm(omm^'^tsmmm^muv^ ^n^nommm^m. 

mm^MZ^Z.iiiz^-:>X. 1 mm^^fcOS:^ 5.000 <@®ii5 ViM!a^*<Z)^^y 

>^^s.->m<Dmmn\z^^zi—hmn. $>^\^>uit^6Qf3imm\z^-ox. m. 

25 
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jjil ^— O^^^mt-rs J: 0.4 cm^ ©®lt(7)'^7:n;KD 

:^7;V5^V-X^-f H^feffiVifcJ^-a-. 200. 000 e<Z>^Jia©X^ U 

15 
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Scl+fel^'ia:#i:UT«, '"I 'H^CDfflSO RIA ^T?^ etlTViS fe©^^ 
15 ^TSC t^t-r^So m^^miiVXn. ^JV^l^-fe-O-f V5^^->T^-h 
(FITC) b ^p^5^;WD — >-r V^^^v'T^— 1- (TRITC) 

^;5o fcfcu, n^^m^rc\tmytm&Mm<D^^m»^mm-r^m^\zu. ^ 

20 SiltidWSUVi. 

25 (cDNA) h<Dmi^m.&=^^mmf3i^^-^i7^-j^xBm^^^^i^i^^'oxf^ 
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^V^. BM^Up^^— Ifr^n^:— iS^-tUTtt, T7, T3> SP6 ?^^WJ^t?#S, Jin^® 
5 BNA 3i?Up^^— ifr^n^-^J'-^'^ty^i'^-tbT^. pKAL pCDM8, mm 18, pT7/3 
19, pBluescrlpt 11, pIVEX^3&£WJ^-e#So 

:^llMMfl3^'^i7i5^— tUTtt, pUC?^, pBluescript II, pET^^e^X5^A, 
pGEX %m>^X7^A75:^}&«0!I^-e€So 

15 

-r^^tifiX^^o mM^i^iS^—thX}^. PKAK pCDMB, pSVK3, pMSG, pSVL, pBK-CMV, 
20 pBK-RSV, EBV^i^^^-, pRS, pYES2 :^^5&«^J^T?#S. ^MibTH, 

COST, ^^^■^n-XAAxiS'-ipmaBJia cho ;/a:f©i«a»'^^^«Bjia, ai^^@, 

30 ©^ifijfi, yjWSia, SDS-PAGE, ^«^«^^5c», 'f:f>^^i7nv 
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m-t ^&^m-fs,mi^^ ^X^mmKJiBit. Xm. (-MolecuUr Cloning. A 
laboratory manual". Cold Spring Harbor Laboratory, 1989) iZ^-oTzo Mf^ 

25 mm^xzs^mmmmm\t!^\zmm<om\r^m^'^mm^m.(D%(D^m\f^r:L<, #» 



30 
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(1) mm^^^-<Di^m 

pEGFP-NK pEYFP-NU pDsRed2-Nl (Vim*) Clontech (D^n^tlft^^m 
5 nVftm^m&m. (EGFP, EYFP. DsRed2) <D cDNA ^^tS EcdSil-Notl m^rt: 
pKAl (Kato et al.. Gene 150:243-250, 1994) <0 EcoU-Notl \zmW. mytW 
eSB^Ii^^:^'— pKAl-EGFP-NK pKAl-EYFP-Nl :fej;t;f pKAl-DsRed2-Nl ?£f^S b 

10 {1-2) mmtEitik^m&mmm.^ir ^ - 

t^^u^7^:u> c mmmm (gpcd cdna ^^t^ phpio524 

(WO 00/00506 -^^^ id ia«i^) ^mm\zvx. n ^^-c^-iis i^±nH>cDT 

m\Z Smal gP^SrftJnbfcy^-f -T-SffiViT PGR ilM Ufe, PCR 

Ec(M iz Smal-^mitVliL^. WIB (1-1) Tf^Mbfcm^Se«!^3K'<i7 ^- 
15 pKAl-EGFP-Nl> pKAl-EYFP-Nl ^i:.^ pKAl-DsRed2-Nl (D^tl^tKD EcoU^Smal 

m^^^\zmxv. mmtEitmytmrnnBrn^i^ ^-pYiki-G?ci-EGv?. pkai- 

GPCL-EYFP ^^ZS pKAl-GPCL-DsRed2 ^f^Mbfe, Sfi-^g^K GPCL-EGFP. GPCL- 
EYFP43<tr;^ GPCL-DsRed2 (Dm^m^m 2(a) iz^-fo 

20 ii-z) 5. hu>\: orm^mmi^m&nmM^i^ ^- 

t hn>FUT 3-fc Hn:^$^'ry:/5^I^— Kna^:?- — -if 
(MHIBDH) ^n— H-TS cDNA ^WTS PHP00698 (#M 2001-037482 -^^^l^lie 

«) ^mm\zvx. T7 y^-f^-t> j^ih^ h*>oTSKtc jaMi u&i^nmv 

fc:/^-f -7 — *^V>T PCR]g<^*SaMbfco PCRll<^* EcoU t BaMl xm 
25 -ffcbfe^. ^^MSK^^^i^rJ'-pEGFP-NK pEYFP-Nl cfe^tJ^ pDsRed2-Nl (D 

Ecou-BanEi m^^mzwxv. B. h zi > \^ V T m^^iiWi^m^Mmm^^ ^ 

-pMHIBDH-EGFP» pMHIBDH-EYFP :fe J:^)? pMHIBDH-DsRed2 i^f^MLfco H-^SSK 
MHIBDH-EGFP. MHIBDH-EYFP ^<klJJ MHIBDH-DsRed2 ©^StSSgl 2 (b) fc^f- 



30 (1-4) :K^«{k;^3teSa©^3S'<i7 3^- 
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khy'>;i/ coA m-^mmnmmBM (acoabpd ^n-n-r^ cdna ^wrs 

PHP01124 mm 2001-333781 -^^^{ClBm) ^mm\zLX. T7 r/^-fv-^, 

><z)TSitic KpBi ^fi=&#jnLfe7'^'f V— ^MViT pcR Mm^mm^v 

fco C(D?CRMi^^ £coU t Kpnl-^mitVrz^^^ t&l3 (1-1) Tf^MU;fcM^Se 
5 M^^'^^^rJ'-pKAl-EGFP-NK pKAl-EYFP-Nl pKAl-DsRed2-Nl <D EcoU- 

pKAl-ACoABPL-EYFP ^^ZS pKAl-ACoABPL-DsRed2 ^i^mhTiL. Wi'^mmm 
ACoABPL-EGFP, ACoABPL-EYFP :fe«fcrJ? ACoABPL-DsRed2 ©^it^*^ 2 (c) JCl^f. 

b h ATP-fe^tt RNA '\U;^3— tf (ARH) ^zi — h'-T^ cDNA ^^-T^ pHP02644 

mm 2001-218584 -^^^icfB«c) ^mm\zvx. n f^^-^-^i. ^jtn 

><Dym\z. Smal g|5fi*#tPbfc"/^-f T-^feffiV^T PCR 

PCRjil«^?£ EcdSA h Smal xmihtr^i^. MIB (1-1) Tf^MUfc^^tMaM^^^ 
15 i^iS'-pKAl-EGFP-NK pKAl-BYFP-Nl ^^ZS pKAl-DsRed2-Nl <0 EcdSil-Smal mM 

mmzWAV. m^i^^m^itM^m&nmm^i7 -mi-km-EGf?. pkai-arh- 

EYFP :fej;t;t pKAl-ARH-DsRed2 <£f^MUfco M-a-^eR ARH-EGFP> ARH-EYFPcfeJ: 
ARH-DsRed2 ©^3^g|^0 2 (d) Iz^-T. 

20 (2) mmmm^(Dmmn-\i(DH-¥ ■ 
(2-1) mmmm 

t hy ^ :fuii-)vn-'7mmmKi-im ^ss^u-i^rjvwmmm cos? m^i^ 
iihrnitm (FBS) ^^t5^)v^yu^^'f — ifj]^mmmmtp. 5% co2#«et> 

ilX^-C^mVfCo 2xl0'«3© HT-1080 SBJiS* 6 (5?>^ 

m{?is)-vmm&m^^^v. $ etc ioxfbs dmem i. 5 mi sr^snbfeo 

{2-2)^!S'N©^^^i^^-©^A 

i^js^j 1 (i-2)~ (i-5)-ef^Mbfc^^'^i'^-^m3S-^2b§ vi«2amm^5^-& 
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ife. BIO INDUSTRY 11:760-770 . 1994) f)^ ibM^Vtci-mmo^mU^ cDNA 

^-^mzvx. -^n^enomm itii (i.s ng mm^) ^mMm mm 

lOOjtil \zWiMVrc(Dt>. b^>X7x^7'>3 >Km PolyFect^« {^T^>^) 

5 ^bfe, m^(2-i)<Dmmmm ht-ioso cos? pbs t?— iiiijfe?^^, 

lOXFBS DMEM 1.5 ml ^mUaVTco 5felCSIiSiUfc DNA^-g-^lc lOXFBS 

tr DMEM eoojtii s^inbifeLfe©*, cKDamaicminb, sx C02#«T. 37t:T? 

22 ^K^«bfeo 

10 (3) m^m^/'^^-xDmm 

^mmm^ pes -eijfe^ufc^, 4XA-^*:;vAT;v7^b h-^^ pbs -e^ia is 

:in<&^^;^m7^6Mm^ (Blo-Rad & MRC1024ES) T-f^^Ufct. 

15 -en^n 12 mmt 54 -g-th ee mm(Dm^/'^^'->^^-tmmmm-m^^ 
Hfto m z izm^ifi 2^^(om^<D^^/'^^—><o-'m^^to (a)5&^e (c)^t? 

C0S7 mm^m^f^xmmmizmmh-^i^fcm^. mmm±^f)mytv. m 

(r>nTB.(Of\sUmz^^n.ifi^^ti^ ( (W & (n) #88) . c:© J;'5J&:»Vij&tfeo 



30 
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mmm 2 

(1) i^BS^^yyA 

5 ^mm 1 (2-2) Tfmufe 5 mm(om^m&n^mm^. ^n^n 0. osx h u y^/^- 

EDTA^^ 1 ml i: 37t:-e 5 ^J-^SJsS^-frT^^SIJj&^eiijlllUfc, 10% FBS §-&tr DMEM 2 

ml ^ma\^xmm^muvfs:<D%. ;in?> ^mmom^m&m^mm^^ 2xio''i!ffliia/mi 
\zfsi^^3\zmmv. ^—\zm^iy^o ^(ommm^mmm i mi ^n^'-^> i ttrv^^ 

10 ^ PBS m#Lfe^> 45i;/l77i^;!/AT;V5^t: H-^W PBS "e^M 15 iBflS^^^y :/ 
^CDM^K^^yyASr^ll^m^teS^M (Bio-Rad%l:MRC1024ES) 5^«/:/Ji® 

15 1. 300^e/mm*T?2&ofc. 

(2) ^Jia^^-y^B 

Miatl^fillcUT, I^Jg^aj 1(1-1) WMbfc pKAl-EGFP-Nl *3<±:t;^ pKAl iM^.^^ 
-) <&^n-e*n^AL;fe HT-1080 M^f^MLfe, ^tl^noiBllS^Sr 1:100 <DtiJ-&-eii-& " 
20 C©i?fflia^i-g-M^^S lOOAil 16 '>ai;i/5^3:>/^— X^-f H (:5?>i7||:) IdttA. II 

(3) ifL#:*fflV:»fcXi7U-->i^ 

M^(2)T?f^Slfbfc«Blia5^yy B * PBS Tiife^bjfcm. 0. l* Triton X-lOO T^Sbfeo 
25 JintC 10« Block Ace i^izMimWes^ ^-^^ GFP 20m 1 * 90 ^J-^ISlS^it. PBS tfe 
10« Block Ace ^-(:u—^^>^^zi:miWh 40 ^PelRjiS^-frfco ^^^^^1^7^11^ 

30 ^c 1 ffl<Diij'&T^*nTViS^69Ma®®^^ii&P'^sc:i:*tpiieT&sci:*«5i^$n 
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mmms 

^USH-eafeS Npw38 t NpwBP t<D^^^=ey')Vn:S.j^miil^xmif^. NpwBP ^TT^n- 

©WW H^-r NpwBP ©PGR ^^-37 }c:i^-a-rsc:t36t^^nTViS (a. Komuro et 
10 al.. J. Biol. Chem. 274: 36513-36519. 1999) o ^^-e, ^n-l/geKtbT 

NpwBP (D PGR ^^-y^^ts^y^]^^mm^rco zi(D^^^}^^nytm&mtm.-^^'&: 
r^h<D^m9tm^nm^^ti-^iiLxm\^^. mm^it npw38 ^mrnvr^Lmm^-^ 

15 (1) n^^^^—<oYFm^ 

(1-1) M3tegeM^3i'^i7 ^- 
pEGFP-NK pDsRed2-Nl (Vi-rtife Clontech tt) ©-eti^tl*^ bfe^^MS^ 
(EGFP, DsRed2) CD cDNA EcoRI-NotI pKAl (Kato et al.. Gene 150:243- 

250. 1994) <D EcoRI-NotI tC#AL.> ^t^USK^^^^^ iS'-pKAl-EGFP-NK pKAl- 
20 DsRed2-Nl ^f^Mbfc. 

(1-2) e « m-gr n - :f i7 - 

NpwBP © PGR GFP ii^m-a-MfiM (S6(a)#BS) SSg^f 

;g,^^^_pKAi-NpwBP(P2)-GFP (JNpM 2001-327296 ^dlb^fclB®) <&^3te®eK 
25 i&'&l/n — rfJ^^K^^/rS^— tUTMVifc. dO^i^jS' — tt. cDNA <r>±mz. T7 
RNA3}?U ^ ^::^n^:-i$'j5i#i£-r^©t?. T7 RNA^U^ tf^-m^^-frS 
-r >lf h DT'ig^jJi^® 0 . m-^MaK^rn- H-rs mRNA d^'&fi&l?^^ 
m 5 #M) . 



30 (l-3)GPCLlll^SeM^31^i':^-©f^® 
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bbi^uzijixu > c mm&m (gpcd ^h-k-ts cdna ^m-r^ miom m 

00/00506 -^^^trtHfc) ^mmizLX. T7 y^^^-t. }^>(DTmz Snial 

Lfcm, MfH{l-l)T?f^Mbfc^^geK^3^^i7;5'-pKAl-EGFP-NK pKAl-DsRed2-Nl CD 

EGFP. pKAl-GPCL-DsRecl2 Sf^aaUfc, 

(1-4) GPCL-NPW38 Sft'&Se^^^^i^^ — ©f^M 
pKAl-Npw38 (A. Komuro et al. . Nucl. Acids Res. 27: 1957-1965. 1999) S 

10 mm\zvx. mp^=i ]^ ><D±m\z smai ^^^mui^rz':^^'^'^'-^. t3 y^-rv— 
^m^^x pcR m^^^nMUfco iicD PCR mm^ smai t -etmbu^^m, mm (i-3) -r^f^ 

Mbfel^^mb^^MeK^^^i^rJ'-pKAl-GPCL-EGFP © Smal-Notl mmMmznK\^. 
GPCL-NPW38 gfe-&SeK^3^^^ rJ'-pKAl-GPCL-NpwSS <&f^MUfco M^MaK 
GPCL-Npw38 & ISI 6 (b) fc^-To 

15 

(1-5) GPCL-Npw38-DsRed2 m^W B M^m ^ ^ ^ - ® f^M 
PKA1-Npw38 ^mm\zVX. mihn\t><D±m\z Smal 'S^^^maVfty^^-r— 
Npw38 (Dp^mz$>^ Smai ^^^-^ty^^-T V— ^ffiV^T PCR ^tf^fi^Ufe. il® 

PCR M -ctmbufcm. wtB(i-3)ff^i5ibfe)^^ffi-fbm7teseK^^^^^iS'~ 

20 pKAl-GPCL-DsRed2 © Xmal mm^mzmXh. GPCL-Npw38-DsRed2 m^WBm.^'m^ 
i7^-pKAl-GPCL-Npw38-DsRed2 Sf^Sbfe. M-g-M^K GPCL-Npw38-DsRed2 
StSS:^ 6 (c) \Zm-ro 

(2) «ffljia^^y:/©f^m 

25 (2-l)^^iiffllja 

t:h7>r:^Pit;m-"^«ffll!a^ HT-1080 lOX'^^v'fl&ieifiiW (FBS) ^'^tsy)V^>yn 

«-<-i^;i/iS%(DMEM)4». 5« co2#ffiT, ziv,x^mvrc. 2xio=<®© HT-1080 mm^ 

U>^M«^(PBS)Tjffllja«®&i5fe#b. lOXFBS ^-^tf DMEM 1.5 ml 

30 ^^inbfco 
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(2-2) mm^<omm^^^-<Dmx 
mmm 3(1-2) t (1-3) Tf^mufc^m^^i5^— (pkai-gpcl-npwss. pkai-gpcl- 

Npw38-DsRed2, ^ ^ GPCL ©^^^Sr^^f^^M^i^ ^- t LT pHP10524) <Dmm 
5 (1.5 Mg^BS) StiJfilW DMEM IOOmI fC^jDbfc©-^. h^>X7xi7>^3 

PolyFect™ (^T^^tt) IOmI tM'&b 10 ^J-pg^MT-T hf 5C:ifcJ:oT 

DNA m^i^^m^vrco tm (2-1) ©s^jaesa ht-io8o s pbs -t?-iiii5fe?^b> ioxfbs s-^t^ 

DMEM 1. 5 ml ^WiMhtzo ^i^LmrnVftWhrn-^mz lOXFBS <fe-&trDMEM BOOjtil *^ijnb 

10 

(2-3) m-^mmM^mmmoU'^^om^ 

MtB (2-2) -c^mhrcm-^m^mmmmm^. ^n^n o. os:^ b u :/>'>-edta ^ii^ i mi 

h 37\:-e 5 ^i-F^S/iS^-arT^^SIJd^^iiJIIIbfco 10% FBS S-^tf DMM 2 ml Sr^UDbX 
SHlia^felHlJRUfc©-^. Jl©iil-&15e^^Silfflia* 2xlO''«IHfla/ml {c;S:SJ;5lc:^^b. 

15 GPCL (D^^mm-^iircmmt.i^—izm'^iyrzo ^(Dmmm^mmm i mi <£n7-y> i 

:fco mm^ PBS -e^^Lfc^. iama* pbs -cifc^ufcrn. 4!i;/'?^5iN;vAT;i'5*t h-^* 
PBS -^^ta 15 ^mm^\^. mm^yzf^^mi^t^. 

20 (3) Wi^wBm.m.-^-:^U'-':r(Dmm: 

MI3(l-2)lc:iB«bfcpKAl-NpwBP(P2)-GFP 1 jagSr, > t! h nfer^/aiRSltJ 
h (ynpt:jtf|I:) {c:#M© TnT" Quick Master Mix 40 n\. 1 mM 

>\ Mi*-&tri^» 50 n\ ov^mzw^nax^x. 30'c-ci2 ^^isj^s-frfc, jko^ 

25 200 fgl&3§^Lfc©-^. mt^^Wc'^m.^7.^i7 (ls(i®31£ : 488 nm) ^aO^tbfcJ^ 

msBi 7 tr^f . 510 nm \zmx^n'Dikyt^yti)mm-^n. mmmm-r^h^m'^mmm. 

NpwBP (P2) -GFP GFP L\^xmm\^X\^^^ Z. hti^T^-^tlti. 

(4) m>^^eKHl^>^n-y^&ffiVifeXt^U-r^>i>' 
30 m& (2) -Cf^MUfc GPCL-NPW38 ^SiSIJia^-^tf iSBIS^^y PBS xm^X^tcM. 0. IX 
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24 



Triton X-100 T5jc± 15 ^mmmVIt, c:(D5^yy±0iifflJiatct&fB (3) TPMLfcm3feMe 

Mm^:fu—fii^n?(?2)-Gv? 20 III ^mmvxmxWi. 4'c-e 20 ^^ISl^^-erfeo 

0.05 3; Tween20 PBS l?3[ll^^m> M A U^^.-^m^^^mM (Bio-Rad S: 

MRC1024ES) -x^mrnvfco ^<D^m. ^©Msi$©/Ma#:{cii#m3fe<£^-rsiHajia*«^i!e)e» 
5 ti;fc (0 8 (a) , (b) ) . oDm^^^fi:**. gpcl-Npw38 cD^^tt— iii-seit^si 

ij^tb^fttbiz. GPCL-NPW38 {c^Sfc^^m^MSM DsRed2 SUcg-^i^fc GPCL- 

Npff38-DsRed2 ^^m^^t^rcmm^^t^mm^ y ':f^m\f^x . mm^m&i^fffsi 
ofe. GPCL-Npw38 (om-^tmmz. i^(Dmm^<Dfisfii^^\zm^M^^m 

•r^mm-^mib^nr:: m 8(c)) o i:<Da-fem3^B^gPi±«. gpcl-Npw38- 
10 dste62 (DrntEW^^-rm^m^m^^^t-m-i^Tc^iii-^^ii msn). (e)) . 

m3teMeKill-&:/o-:/ NpwBP (P2) -GFP GPCL-Npw38-DsRed2 h^^VX\,^^Z. 

tf}mm-^nrco ?5:*3, gpcl (D^^mmi^x\^^^mm\z\t. :/D-y©i^'g-ji 
^8?)e.n7a:vic tjjj^^. ci(Di^'&ttNpw38 ^rfhurv^s c td^^sn^, 

15 

^ T © X u - - > Id jgffi Ri ti;a:«r b iMsa* a $ n 5 , 
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5 (a) m^WmmtSi^ 2KK±i;$>^^ii ; 
(b) ^MWiiSiifi^fSi^ 2&.±-V$>^^t 

10 n^mmmmo 

20 

^ 3te ; P * ^ t L T y n - :/ 1 ^ -r -5 8H Jia © S ^ H ^ f -5 C t # 

30 lifrsiaHiatiK;:^^ u — ->4^:;^^. 
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10. :fu-:fi!)i:fu-zfm&mtmdftm&mz0m^mmmzfu-:/-c$>^m:^ 



10 



12. m^mmnzfu-^ifi. ::^p-::^Meitaie^tm^ga^jifi^i:©ii3[^ 
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